In this paper we report this condition in 3 members of a Malay family. The unstable haemoglobin is structurally identical with Hb Koin first described by Pribilla (1962) . We also report the results of enzyme studies of their red blood cells.
inclusions or Heinz bodies that are usually seen after splenectomy but sometimes also before. Therefore, before recognition and demonstration of the presence of these haemoglobins in the red blood cells, the condition was often described as hereditary or congenital Heinz body anaemia. More than 20 different abnormal unstable haemoglobins leading to the condition designated by Carrell and Lehmann (1969) as unstable haemoglobin haemolytic anaemia (UHHA) have been described up to now.
In this paper we report this condition in 3 members of a Malay family. The unstable haemoglobin is structurally identical with Hb Koin first described by Pribilla (1962) . We also report the results of enzyme studies of their red blood cells.
Methods
Haematological examinations were made by standard methods. Haemolysates were prepared from washed red blood cells by the addition of 1 vol water and 04 to 0 5 vol toluene. Haemoglobin electrophoresis was carried out in starch gel with tris-EDTA boric acid buffer at pH 8-0 and 8-6 and discontinuous tris-boric acid buffer at pH 9-5; agar gel electrophoresis, with citric acid buffer pH 6-2, and cellulose-acetate electrophoresis with tris-EDTA boric acid buffer pH 8-9. The presence of thermolabile haemoglobin was demonstrated by the method of Dacie et al (1964) and by a modified micromethod in which we adjusted the method of Dacie et al (1964) to that of Scott (1970) for the preparation of a haemolysate in capillary tubes, but using phosphate buffer pH 7*4. After centrifugation, the capillary tube is incubated at 500 C in a waterbath for one hour with normal controls. The degree of precipitation is best evaluated by placing a needle behind the capillary tubes and viewing the needle through the haemolysate. The more turbid the haemolysate the less visible is the needle. Structural studies of the globin were carried out as described by Vaughan Jones et al (1967) . Haptoglobin was visualized in starch gel and stained with benzidine.
Glucose-6-phosphate-dehydrogenase and 6-phosphogluconate-dehydrogenase assays followed the method of Zinkham, Lenhard, and Childs (1958) , as recommended by the World Health Organization (1967). Methaemoglobin reductase was assayed by the method of Hegesh, Calmanovici, and Avron (1968) ; glutathione peroxidase activity, by the method of Paglia and Valentine (1967) ; and pyruvate kinase activity, by the method of Valentine and Tanaka (1966) . Glutathione level was estimated by the method of Beutler, Duron, and Kelly (1963) ; glutathione reductase activity, by the method of Beutler (1969) .
Case Report
The propositus, a 21-year-old Malay man, was referred to us by the physician of the General Hospital, Kuantan and was admitted to the General Hospital, Kuala Lumpur, on 27 August 1971 because of recurrent abdominal pain, slight jaundice, and enlarged spleen and liver. He also reported that his urine was often dark. Before hospital admission, he had a history of taking Daraclor tablets weekly for the past year as prophylaxis against malaria. Physical examination showed that he was well nourished. His spleen and liver were felt 4 finger breadths below the costal margin. Lymph nodes were not enlarged, and other physical findings were normal.
Laboratory Findings. Haematological findings for the patient and his family are listed in Table I Haemoglobin Studies. The heat stability test on the haemoglobin was positive by the usual method of Dacie et al (1964) as well as by the micromethod on repeated occasions with blood obtained from fingerpricks. (Fig. 1) . On starch gel electrophoresis at pH 8-0, 8-6, and 9-5 a fresh haemolysate of the patient clearly showed a haemoglobin component between Hb A and Hb A2 (Fig. 2) with mobility similar to that of Hb S and resembling Hb K6ln as described by Pribilla (1962) and Hutchinson et al (1964) . Older haemolysates showed a broader and more diffuse abnormal band. Separation of the abnormal haemoglobin in agar gel and cellulose acetate was not successful. No clear separation of the abnormal component could be obtained with these methods. The levels of Hb A2 and alkali resistant haemoglobin were within normal limits.
The structural studies of globin, prepared from the purified abnormal slow fraction of the patient's haemoglobin, were carried out on amino-ethylated whole globin. Tryptic digestion followed by fingerprinting, gave a peptide pattem identical with that of haemo- globin A. However, a specific colour test of the fingerprint showed a positive divalent sulphur reaction for the peptide f TpXI (residues 94-106 of the 146 composing the f-chain) of the abnormal globin. Amino-acid analysis after purification of the peptide by electrophoresis at pH 3 5 showed the presence of methionine, which had replaced a corresponding amount of valine at position 98.
We therefore concluded that the haemoglobin was CtAf98Val2 -Iet which is identical with the Hb Koin originally described by Pribilla (1962) and later identified by Carrell, Lehmann, and Hutchison (1966) as
Family Studies The father of the patient and 2 of his 4 sisters were healthy and did not have abnormal haemoglobin; his mother was dead. The other 2 sisters each had symptoms similar to those of the patient: slight jaundice, an enlarged spleen, and liver. They had the same abnormal unstable haemoglobin as their brother demonstrable by starch gel electrophoresis and shown by the macro as well as the micromethod to be thermolabile (see Fig. 1 ). (1964) and Jackson, Way, and Woodliff (1967) , was also found in our patient and his 2 sisters. A lower level of glutathione along with increased glutathione reductase activity were thought to be due to an increased utilization of reduced glutathione. The elevated activity of erythrocyte pyruvate kinase, G6PD and 6PGD in the patient may be due to the young red cell population. Increase of G6PD, 6PGD, and pyruvatekinase activities were recently also reported by Miller et al (1971) . Diaphorase and peroxidase activities were within normal limits. We did not find an increase of methaemoglobin in nonincubated blood of the patient or his 2 abnormal sisters.
Although Hb Koln has been reported many times, it has always been reported in non-Asians.
Its occurrence in Malays is therefore important. It
